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Nonstandard q-deformed algebras U ′
q
(son), proposed a deade ago
for the needs of representation theory, essentially differ from the
standard DrinfeldJimbo quantum deformation of the algebras
U(son) and possess with regard to the latter a number of impor-
tant advantages. We disuss possible appliation of the q-algebras
U ′
q
(son), within two different ontexts of quantum/q-deformed
gravity: one onerns q-deforming of D-dimensional (D ≥ 3) eu-
lidean gravity, the other applies to 2+1 anti-de Sitter quantum
gravity (with spae surfae of genus g) in the approah of Nelson
and Regge.
1. Introdution
Constrution of quantum gravity belongs to most fun-
damental problems of modern quantum theory. During
last deade and a half, new perspetive tools for attak-
ing and solving this problem have appeared among whih
we mention, first, the notion of spin networks (see e.g.,
[1℄) losely onneted with loop quantum gravity as well
as with the so-alled BF-type topologial theories, and,
seond, the powerful methods of quantum groups and
quantum algebras [2  5℄. Our goal in this ontribution
is to onsider potential appliability of the so-alled non-
standard q-deformed algebras U ′q(son) introdued in [6℄
whih are different from the standard (DrinfeldJimbo)
quantum deformation [2, 3℄ of the Lie algebras of or-
thogonal groups, while possess a number of rather im-
portant advantages. Here we intend to make a prelimi-
nary steps towards extending the D-dimensional version
of spin networks (more onretely, SO(D) simple spin
networks) to the ase of U ′q(son) related formulation. In
the seond part of our ontribution, we briefly disuss
the appearane of the U ′q(son) algebras in the ontext
of anti-de Sitter 2+1 quantum gravity formulated with
spae-part being fixed as genus g Riemann surfae so
that n = 2g + 2.
2. Simple G = SO(n) Spin Networks
Let us first briefly dwell upon neessary setup onerning
G = SO(n) spin networks.
A generalized spin network assoiated with a Lie
group G, aording e.g. to [7℄, is defined as a triple
(Γ, ρ, I) where
Γ is an oriented graph, formed by direted edges and
verties;
ρ is a labeling of eah edge e by an irreduible rep-
resentation (irrep) ρe of G;
I is a labeling of eah vertex v of Γ by an intertwin-
ner Iv mapping tensor produt of irreps inoming at v
to the produt of irreps outgoing from v.
Below, we are interested in the spin networks for the
partiular Lie groupG = SO(n). Moreover, like in [7℄, we
onsider restrited ase of G = SO(n) simple spin net-
works. Simple spin networks assoiated with G = SO(n)
are evaluated as Feynman integrals over the oset spae
SO(n)/SO(n − 1), i.e. over the sphere Sn−1. Simplii-
ty means that only the SO(n) representations of lass 1
(with respet to SO(n−1)) labeled by single nonnegative
integer l, are employed.
Basi ingredient is the `propagator' expressed in
terms of zonal spherial funtions tnl00(y), y = cos θ, or,
in view of the equality [8℄
tNl00 (cos θ) =
Γ(2p)l!
Γ(2p+ l)
Cpl (cos θ) , p = (N − 2)/2 , (1)
diretly through the Gegenbauer polynomials:
G(N)m (x, y) =
N + 2m− 2
N − 2
C(N−2)/2m (x·y) . (2)
Here the Gegenbauer polynomials Cpm(x) , l ≥ 0, satisfy
the defining reursion relation
(l + 1)Cpl+1(x) =
2(p+ l)xCpl (x) − (2p+ l − 1)C
p
l−1(x) (3)
1
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augmented with the initial value Cp0 (x) = 1, and obey
the orthogonality relation
∫ 1
−1
(l + 1)Cpl (x)C
p
m(x)(1 − x
2)p−
1
2 dx =
= δlm ·
πΓ(2p+ l)
22p−1l!(l+ p)Γ2(p)
. (4)
Another important property is given by the linearization
formula for the produt of two Gegenbauer polynomials,
namely
Cpl (x)C
p
m(x) =
l+m∑
n=|l−m|
(n+ p)Γ(n+ 1)Γ(g + 2p)
[Γ(p)]2(g + p)!Γ(n+ 2p)
×
×
Γ(g − l+ p)Γ(g −m+ p)Γ(g − n+ p)
Γ(g − l + 1)Γ(g −m+ 1)Γ(g − n+ 1)
Cpn(x) (5)
where g ≡ 12 (l +m + n) and the sum ranges over those
values of n whih are of the same evenness as l+m+n.
One of basi onstruts in spin networks is the so-
alled Θ-graph whose evaluation is given by the expres-
sion
D(l,m, n; p) :=
∫ 1
−1
Cpl (x)C
p
m(x)C
p
n(x)(1−x
2)p−
1
2dx. (6)
The result of evaluation is
D(l,m, n; p) =
21−2pπ
[Γ(p)]4
Γ(g + 2p)
Γ(g + p+ 1)
×
×
Γ(g −m+ p)Γ(g − n+ p)
Γ(g − l+ 1)Γ(g −m+ 1)Γ(g − n+ 1)
. (7)
Using (6) one easily dedues the reurrene relation for
the D(l,m, n; p) in the form
l + 1
p+ l
D(l + 1,m, s; p) +
2p+ l − 1
p+ l
D(l − 1,m, s; p) =
=
s+ 1
p+ s
D(l,m, s+ 1; p) +
2p+ s−1
p+ s
D(l,m, s−1; p) (8)
(remark that in 4 dimensions all the multipliers beome
equal to 1).
Thus, Θ-graph θ(N)(m1,m2,m3) is nothing but in-
tegral of the produt of three normalized propagators
defined in (2):
θ(N)(m1,m2,m3) =
=
Γ(g + 2p)Γ(p+ 1)
Γ(g + p+ 1)Γ(2p)
3∏
i=1
(mi + p)Γ(g −mi + p)
Γ(p+ 1)Γ(g −mi + 1)
, (9)
where g = (m1 +m2 +m3)/2 is an integer, g −mi ≥ 0,
i = 1, 2, 3, and p = (N − 2)/2.
For N = 4,
θ(4)(m1,m2,m3) = (m1 + 1)(m2 + 1)(m3 + 1). (10)
There exist a number of other results onerning (sim-
ple) SO(n) spin networks, for generi situation as well
as for the partiular ases of n = 3, 4, whih we however
shall not disuss here further.
3. q-Deformed Analog of Spin Networks from
q-ultraspherial Polynomials
To deal with q-deformed ase we need some fats on-
erning q-ultraspherial polynomials. These are defined
through the following reursion relations:
(1− qn)Cn(x;β|q) = 2x(1− βq
n−1)Cn−1(x;β|q)
−(1− β2qn−2)Cn−2(x;β|q), (n ≥ 2), (11)
along with speial values
C0(x;β|q) = 1, C1(x;β|q) = 2(1− β)x/(1 − q). (12)
With β = qλ, the "lassial"limit q → 1 yields
Cn(x;β|q)
q→1
−−→ Cλn(x). (13)
The expliit expression for the q-ultraspherial polyno-
mials is [9℄ as follows:
Cn(x;β|q) =
n∑
k=0
(β; q)k(β; q)n−k
(q; q)k(q; q)n−k
ei(n−2k)θ
=
(β; q)n
(q; q)n
einθ2Φ1(q
−n, β;β−1q1−n; q, qβ−1e−2iθ). (14)
In this formula, the notation (a; q)n means:
(a; q)n =
{
1, n = 0
(1− a)(1 − qa)...(1− qn−1a), n ≥ 1.
(15)
It should be noted that it is also possible to present
Cn(x;β|q) in the form whih employs basi hypergeo-
metri funtion 4Φ3 or 3Φ2, see [9, 10℄.
Orthogonality relations for the q-ultraspherial poly-
nomials are of prinipal importane. They are given by
the relation
π∫
0
Cm(cos θ;β|q)Cn(cos θ;β|q)Wβ(cos θ|q)dθ =
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=
δmn
hn(β|q)
, (16)
where the weight funtion and the normalization fator
are as follows:
Wβ(cos θ|q) =
(e2iθ, e−2iθ; q)∞
(βe2iθ, βe−2iθ; q)∞
, (17)
hn(β|q) =
(q, β2; q)∞(q; q)n(1 − βq
n)
2π(β, βq; q)∞(β2; q)n(1− β)
, (18)
with
(a1, a2; q)∞ := (a1; q)∞(a2; q)∞ ,
(a; q)∞ :=
∞∏
k=0
(1− aqk).
Linearization formula is another important fat about
q-ultraspherial polynomials. It is given by the following
Rogers' formula [9℄:
Cm(x;β|q)Cn(x;β|q) =
=
min(m,n)∑
k=0
Am,n,k(β|q)Cm+n−2k(x;β|q) (19)
with the notation
Am,n,k(β|q) =
(β; q)m−k (β; q)n−k (β; q)k
(q; q)m−k (q; q)n−k (q; q)k
×
×
(q; q)m+n−2k (β
2; q)m+n−k
(β2; q)m+n−2k (βq; q)m+n−k
1− βqm+n−2k
1− β
. (20)
Now it is not hard to obtain the result for the q-deformed
analog of Θ-graph (9), namely
Dq(m,n, s, λ) =
=
π∫
0
Cm(x;β|q)Cn(x;β|q)Cs(x;β|q)Wβ(cos θ|q)dθ =
=
2π (β, βq; q)∞(β
2; q)g(β; q)g−n(β; q)g−m(β; q)g−s
(q, β2; q)∞(βq; q)g(q; q)g−n(q; q)g−m(q; q)g−s
,(21)
where m+ n+ s = 2g, g ≥ m, g ≥ n, g ≥ s. Notie the
obvious symmetry under exhanges: m ↔ n ↔ s ↔ m.
Reursion relation for Dq is obtained in the form
1− qm+1
1− βqm
Dq(m+ 1, n, s, λ)+
+
1− β2qm−1
1− βqm
Dq(m− 1, n, s, λ) =
=
1− qs+1
1− βqs
Dq(m,n, s+ 1, λ)+
+
1− β2qs−1
1− βqs
Dq(m,n, s− 1, λ). (22)
Likewise, one an get evaluation for other partiular (q-
deformed analogs of) spin networks.
4. Covariane with Respet to q-algebras
Our main onern here is a possible relation of this stuff
to quantum groups and/or q-algebras whih orrespond
to the orthogonal Lie groups SO(n) and their orre-
sponding Lie algebras. As it was shown by Sugitani in
[11℄, zonal spherial funtions assoiated with a partiu-
lar realization SNq of quantum spheres are proportional
to the q-ultrapsherial polynomials, that is
(q-)zonal spher. fun. ↔ C
(N−2)/2
k (Y ; q
2) .
To this end, one starts with standard Uq(son) and on-
struts a q-analog of the oset SO(n)/SO(n−1) by means
of Uq(son) (orresponding to SO(n)) and a oideal (or-
responding to SO(n− 1)):
Jq :=


〈
e2, ..., en, f2, ..., fn, θ1, θ2,
qǫ2−1
q−1 , ...,
qǫn−1
q−1
〉
,
for Bn(n > 1) and Dn(n > 2) series,
〈θ1〉 for N = 3
〈θ1, θ2,
qǫ2−1
q−1 〉 for N = 4 .
(23)
Here
θ1 :=


s · e1 + (−1)
n−1t · q1/2qǫ1f2 · · · fnfn · · · f2f1
for Bn (n > 1) series,
s · e1 + (−1)
n−2t · qǫ1f2 · · · fn−1fnfn−2 · · · f2f1
for Dn (n > 2) series,
s · e1 + t · q
1/2qǫ1f1 (N = 3),
s · e1 + t · q
ǫ1f2 (N = 4);
(24)
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θ2 :=


t · q1/2qǫ1f1 + (−1)
n−1s · e2 · · · enen · · · e2e1
for Bn (n > 1) series,
t · qǫ1f1 + (−1)
n−2s · e2 · · · en−1enen−2 · · · e2e1
for Dn (n > 2) series,
t · qǫ1f1 + s · e2 (N = 4),
(25)
As follows from the results of [11℄, this left oideal sub-
algebra oinides with the nonstandard q-deformed alge-
bra U ′q(son) from [6℄. Note also that this same nonstan-
dard (or twisted) q-deformed oideal subalgebra arises
[12, 13℄ when one onstruts a quantum analogue of the
symmetri oset spae SU(n)/SO(n).
5. The q-algebra U ′
q
(son) (Bilinear
Formulation)
Along with the definition in terms of trilinear relations
originally given in [6℄, the q-algebra U ′q(son) may be
equivalently defined in terms of `bilinear' formulation.
To this end, the generators (set k > l+1, 1 ≤ k, l ≤ n)
I±k,l ≡ [Il+1,l, I
±
k,l+1]q±1 ≡
≡ q±1/2Il+1,lI
±
k,l+1 − q
∓1/2I±k,l+1Il+1,l
are introdued together with Ik+1,k ≡ I
+
k+1,k ≡ I
−
k+1,k.
Then, the bilinear formulation of the q-algebra U ′q(son)
reads:
[I+lm, I
+
kl]q = I
+
km, [I
+
kl, I
+
km]q = I
+
lm,
[I+km, I
+
lm]q = I
+
kl if k > l > m,
[I+kl, I
+
mp] = 0 if k>l>m>p or k>m>p>l; (26)
[I+kl, I
+
mp] = (q−q
−1)(I+lpI
+
km−I
+
kpI
+
ml) if k>m>l>p.
Analogous set of relations exists whih involves I−kl along
with q → q−1 (denote this dual set by (26′)). In the
`lassial' limit q → 1 , both (26) and (26′) redue to
those of son.
For instane, at n = 3, the q-algebra U ′q(so3) is iso-
morphi [14℄ to the Fairlie  Odesskii algebra [15, 16℄
(reall that the q-ommutator is defined as [X,Y ]q ≡
q1/2XY − q−1/2Y X):
[I21, I32]q = I
+
31, [I32, I
+
31]q = I21, [I
+
31, I21]q = I32; (27)
at n = 4 the q-algebra U ′q(so4) in addition involves:
[I32, I43]q = I
+
42, [I
+
31, I43]q = I
+
41, [I21, I
+
42]q = I
+
41,
[I43, I
+
42]q = I32, [I43, I
+
41]q = I
+
31, [I
+
42, I
+
41]q = I21,
[I+42, I32]q = I43, [I
+
41, I
+
31]q = I43, [I
+
41, I21]q = I
+
42,
[I43, I21] = 0, [I32, I
+
41] = 0 ,
[I+42, I
+
31] = (q − q
−1)(I21I43 − I32I
+
41).
The first relation in (27) is viewed as definition for third
generator I+31; with this, the algebra is given in terms of
q-ommutators. Dual opy of U ′q(so3) involves the gen-
erator I−31 = [I21, I32]q−1 whih enters the relations same
as (27), but with q → q−1. Similar remarks apply to the
generators I+42, I
+
41, as well as (dual opy of) the whole
algebra U ′q(so4).
6. Deformed Algebras A(n) of Nelson and
Regge
For (2 + 1)-dimensional gravity with osmologial on-
stant Λ < 0, the Lagrangian density involves spin on-
netion ωab and dreibein e
a
, a, b = 0, 1, 2, ombined in
the SO(2, 2)-valued (anti-de Sitter) spin onnetion ωAB
of the form
ωAB =
(
ωab
1
αe
a
− 1αe
b 0
)
,
and is given in the ChernSimons (CS) form [17, 18℄
α
8
(dωAB −
2
3
ωAF ∧ ω
FB) ∧ ωCDǫABCD.
Here A,B = 0, 1, 2, 3 , the metri is ηAB = (−1, 1, 1,−1),
and the CS oupling onstant is onneted with Λ, so
that Λ = − 13α2 . The ation is invariant under SO(2, 2),
leads to Poisson brakets and field equations. Their solu-
tions, i.e. infinitesimal onnetions, desribe spae-time
whih is loally anti-de Sitter.
To desribe global features of spae-time, within
fixed-time formulation, of prinipal importane are the
integrated onnetions whih provide a mapping S :
π1(Σ) → G of the homotopy group for a spae surfae
Σ into the group G = SL+(2, R)⊗ SL−(2, R) (spinorial
overing of SO(2, 2)) and thoroughly studied in [19℄. To
generate the algebra of observables, one takes the traes
c±(a) = c±(a−1) =
1
2
tr[S±(a)]
where
a ∈ π1, S
± ∈ SL±(2, R).
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For g = 1 (torus) surfae Σ, the algebra of (indepen-
dent) quantum observables has been derived [19℄, whih
turned out to be isomorphi to the ylially symmet-
ri Fairlie  Odesskii algebra [15, 16℄. This latter alge-
bra, however, is known to oinide [14℄ with the spe-
ial n = 3 ase of U ′q(son). So, natural question arises
whether for surfaes of higher genera g ≥ 2, the non-
standard q-algebras U ′q(son) also play a role.
Below, the positive answer to this question is given.
For the topology of spaetime Σ×R (Σ being genus-
g surfae), the homotopy group π1(Σ) is most effi-
iently desribed in terms of 2g + 2 = n generators
t1, t2, . . . , t2g+2 introdued in [20℄ and suh that
t1t3 · · · t2g+1 = 1, t2t4, ..., t2g+2 = 1,
2g+2∏
i=1
ti = 1.
Classial gauge invariant trae elements (n(n − 1)/2 in
total) defined as
αij =
1
2
Tr(S(titi+1 · · · tj−1)), S ∈ SL(2, R), (28)
generate onrete algebra with Poisson brakets, expli-
itly found in [20℄. At the quantum level, to the alge-
bra with generators (28) there orresponds quantum
ommutator algebra A(n) speifi for 2 + 1 quantum
gravity with negative Λ. For eah quadruple of indies
{j, l, k,m}, j, l, k,m = 1, . . . , n, suh that
i < j < m < k < i , (29)
the algebra A(n) of quantum observables reads [20℄:
[amk, ajl] = [amj , akl] = 0,
[ajk, akl] = (1−
1
K )(ajl − aklajk),
[ajk, akm] = (
1
K − 1)(ajm − ajkakm),
[ajk, alm] = (K −
1
K )(ajlakm − aklajm).
(30)
Here the parameter K of deformation involves both α
and Plank's onstant, namely
K =
4α− ih
4α+ ih
, α2 = −
1
3Λ
, Λ < 0. (31)
Note that in (28) only one opy of the two SL±(2, R) is
indiated. In onjuntion with this, besides the deformed
algebra A(n) derived with, say, SL+(2, R) taken in (28)
and given by (30), another idential opy of A(n) (with
the only replaement K → K−1) an also be obtained
starting from SL−(2, R) taken in plae of SL(2, R) in
(28). This another opy is independent from the original
one: their generators mutually ommute.
7. Isomorphism of the Algebras A(n) and
U ′
q
(son)
To establish isomorphism [21℄ between the algebra A(n)
from (30) and the nonstandard q-deformed algebra
U ′q(son) one has to make the following two steps.
 Redefine:
{K1/2(K − 1)−1}aik −→ Aik,
 Identify:
Aik −→ Iik, K −→ q.
Then, the NelsonRegge algebra A(n) is seen to trans-
late exatly into the nonstandard q-deformed algebra
U ′q(son) desribed above, see (26). We onlude that
these two deformed algebras are isomorphi to eah oth-
er (of ourse, for K 6= 1). Reall that n is linked to the
genus g as n = 2g + 2, while K = (4α − ih)/(4α + ih)
with α2 = − 1Λ .
Let us remark that it is the bilinear presentation (2)
of the q-algebra U ′q(son) whih makes possible establish-
ing of this isomorphism. It should be stressed also that
the algebra A(n) plays the role of intermediate one:
starting with it and reduing it appropriately, the al-
gebra of quantum observables (gauge invariant global
harateristis) is to be finally onstruted. The role of
Casimir operators in this proess, as seen in [20℄, is of
great importane. In this respet let us mention that the
quadrati and higher Casimir elements of the q-algebra
U ′q(son), for q being not a root of 1, are known in expliit
form [13, 22℄ along with eigenvalues of their orrespond-
ing (representation) operators [22℄.
As it was shown in detail in [19℄, the deformed alge-
bra for the ase of genus g = 1 surfaes redues to the
desired algebra of three independent quantum observ-
ables whih oinides with A(3), the latter being iso-
morphi to the Fairlie  Odesskii algebra U ′q(so3). The
ase of g = 2 is signifiantly more involved: here one has
to derive, starting with the 15-generator algebra A(6),
the neessary algebra of 6 (independent) quantum ob-
servables. J.Nelson and T.Regge have sueeded [23℄ in
onstruting suh an algebra. Their onstrution howev-
er is highly nonunique and, what is more essential, isn't
seen to be effiiently extendable to general situation of
g ≥ 3.
Our goal in this note was to attrat attention to the
isomorphism of the deformed algebras A(n) from [20℄
and the nonstandard q-deformed algebras U ′q(son) intro-
dued in [6℄). The hope is that, taking into aount a
signifiant amount of the already existing results on-
erning diverse aspets of U ′q(son) (the obtained various
lasses of irreduible representations [6, 14, 2428℄ and
others, as well as knowledge of Casimir operators and
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their eigenvalues depending on representations, et.) we
may expet for a further progress onerning onstru-
tion of the desired algebra of 6g−6 independent quantum
observables for spae surfae of genus g > 2.
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ÇÀÑÒÎÑÓÂÀÍÍß q-ÀËÅÁ U ′
q
(son) ÄÎ ÊÂÀÍÒÎÂÎ
ÀÂIÒÀÖI: ÏÎ q-ÄÅÔÎÌÎÂÀÍÈÉ ÀÍÀËÎ
SO(n)-ÑÏIÍÎÂÈÕ ÑIÒÎÊ
Î. Ì. àâðèëèê
 å ç þ ì å
Íåñòàíäàðòíi q-äåîðìîâàíi àëãåáðè U ′
q
(son), çàïðîïîíîâàíi
äåñÿòü ðîêiâ òîìó äëÿ ïîòðåá òåîði¨ ïðåäñòàâëåíü, iñòîòíî
âiäðiçíÿþòüñÿ âiä ñòàíäàðòíî¨ äåîðìàöi¨ Äðiíåëüäà i
Äæiìáî àëãåáð U(son) i ìàþòü ïåðåä îñòàííiìè âàæëèâi
ïåðåâàãè. Ìè âèâ÷à¹ìî ìîæëèâå çàñòîñóâàííÿ q-àëãåáð
U ′
q
(son) ó äâîõ ðiçíèõ êîíòåêñòàõ. Îäèí ç íèõ ñòîñó¹òüñÿ q-
äåîðìóâàííÿ D-âèìiðíî¨ (D ≥ 3) åâêëiäîâî¨ ãðàâiòàöi¨ íà
îñíîâi óçàãàëüíåííÿ îðìàëiçìó ñïiíîâèõ ñiòîê, iíøèé äà¹
çàñòîñóâàííÿ äî (2+1)-âèìiðíî¨ àíòèäåñiòòåðiâñüêî¨ êâàíòîâî¨
ãðàâiòàöi¨ (ç ðiìàíîâîþ ïîâåðõíåþ ðîäó g) ó ïiäõîäi Íåëüñîíà
i åäæå.
ÏÈÌÅÍÅÍÈÅ q-ÀËÅÁ U ′
q
(son) Â ÊÂÀÍÒÎÂÎÉ
ÀÂÈÒÀÖÈÈ: Î q-ÄÅÔÎÌÈÎÂÀÍÍÎÌ
ÀÍÀËÎÅ SO(n)-ÑÏÈÍÎÂÛÕ ÑÅÒÅÉ
À. Ì. àâðèëèê
 å ç þ ì å
Íåñòàíäàðòíûå q-äåîðìèðîâàííûå àëãåáðû U ′
q
(son),
ïðåäëîæåííûå äåñÿòü ëåò òîìó íàçàä â ñâÿçè ñ ïîòðåáíîñòÿìè
òåîðèè ïðåäñòàâëåíèé, ñóùåñòâåííî îòëè÷àþòñÿ îò
ñòàíäàðòíîé äåîðìàöèè Äðèíåëüäà è Äæèìáî àëãåáð
U(son) è îáëàäàþò ðÿäîì ïðåèìóùåñòâ. Ìû èçó÷àåì
âîçìîæíîå ïðèìåíåíèå q-àëãåáð U ′
q
(son) â äâóõ ðàçëè÷íûõ
êîíòåêñòàõ. Îäèí èç íèõ êàñàåòñÿ q-äåîðìèðîâàíèÿ D-
ìåðíîé (D ≥ 3) ýâêëèäîâîé ãðàâèòàöèè íà îñíîâå îáîáùåíèÿ
îðìàëèçìà ñïèíîâûõ ñåòåé, äðóãîé  ïðèìåíåíèÿ ê
(2+1)-ìåðíîé àíòèäåñèòòåðîâñêîé êâàíòîâîé ãðàâèòàöèè (ñ
ðèìàíîâîé ïîâåðõíîñòüþ ðîäà g) â ïîäõîäå Íåëüñîíà è åäæå.
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